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ABSTRACT 

 Minera Escondida operated by BHP Billiton, is located in the Atacama desert at 3,100 

meters above sea level, it is the mine with the highest production of fine copper in the world, 

reaching over one million metric tons of fine copper in 2017. These figures imply an important 

water consumption, a critical resource for the Escondida operation and mainly for its three 

concentrator plants. 

 The purpose of this title report is to carry out the water balance for the Laguna Seca 

concentrator plants Línea 1 and Línea 2 belonging to Minera Escondida and to adjust it by 

applying Lagrange multipliers, for which it was necessary to execute the complete survey of the 

state of the instrumentation and of the data on the water flows of both concentrator plants, 

estimate the error of measurement of flows, update the nodal mesh of balance, calculation and 

reconciliation of the balance of solids, fine copper and water. 

 For the case of Línea 1, the comparison between the results of the water balance with 

respect to the reconciled values shows an important addition of unquantified water in the flotation 

stage that reaches a value of 1,836,244 m3 of water during the month of the sampling, which is 

equivalent to a difference of 17.44% in the addition of total water and a proportion of 0.43 
௠య

௧
, 

while the Rougher tails reported a decrease in the volume of water by 1,295,216 m3 representing 

an adjustment of 15.22% over the monthly total, while the final tailings reported a decrease and 

1,107,745 m3, equivalent to 9.58% of the total monthly value. 

 The reconciliation of Línea 2 shows a decrease in water quantified in the Rougher feed of 

120,554 m3, which represents a difference of 0.90% and a water ratio of 0.025 
௠య

௧
, while for the 

final tails there is a decrease of 455,391 m3 during the month of study, equivalent to an adjustment 

of 3.38% over the monthly total. 

 The weighted consumption rate of Laguna Seca Línea 1 is 1.00 
௠య

௧
, a value that represents 

an overconsumption of 447.331 m3 over the reported value, however for Laguna Seca Línea 2, 

the weighted consumption rate is 0, 90 
௠య

௧
, meaning a surcharge of 157,764 m3. 

 It is concluded that the greatest loss in efficiency in water consumption for both lines is due 

to the inadequate control in the addition of water from processes to the system, water that is 

mainly reported in the final tails, while the efficiency losses in The recovery of water is due to 

percentages of solids in the order of 49% and 50% in the discharge of tailings thickeners from 

Línea 1 and Línea 2 respectively. 
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Resumen 

 
El objetivo de esta memoria de título es realizar el balance de agua para las plantas concentradoras 

Laguna Seca Línea 1 y Línea 2 de Minera Escondida y ajustarlo aplicando multiplicadores de Lagrange, para 

lo cual fue necesario ejecutar el levantamiento del estado de instrumentación y de datos de ambas plantas, 

estimar el error de medición de flujos, actualizar las mallas de balance, cálculo y reconciliación del balance de 

sólidos, cobre fino y agua. 

Para el caso de la Línea 1, la reconciliación del balance muestra una adición no cuantificada de agua de 

1.836.244 m3 durante el muestreo, lo que equivale a una diferencia del 17,44% sobre el total y a 0,43 . 

Mientras que las colas finales reportaron una disminución de 1.107.745 m3, equivalente a un 9,58% sobre el 

total. La reconciliación de la Línea 2 evidencia una disminución en el ingreso de agua de 120.554 m3, 

representando una diferencia del 0,90% y 0,025 , mientras que para las colas finales se registra una 

disminución de 455.391 m3 durante el estudio, equivalente a un ajuste del 3,38% sobre el total mensual. 

La tasa de consumo ponderada para la Línea 1 es de 1,00 , representando un sobreconsumo de 

447,331 m3 sobre el reporte, en cambio para la Línea 2, la tasa de consumo ponderada es 0,90 , 

significando un sobrecargo de 157,764 m3. 

 

Se concluye que la mayor pérdida en la eficiencia en el consumo de agua para ambas líneas se debe a 

la inadecuado control en la adición de agua de procesos al sistema, mientras que las pérdidas de eficiencia en 

la recuperación de agua se deben a porcentajes de sólidos del orden de 49% y 50% en la descarga de los 

espesadores de relaves de la Línea 1 y Línea 2 respectivamente. 
 
 

 
 


